. Argentinean Warmblood mare. Gross section of the excised nodular polypoid arytenoid mass. Bar = 0.5 cm. neutrophilic inflammation. The surmounting mucosa was markedly hyperplastic with dramatic downgrowths into the submucosa and occasionally was noted to contain mature sporangia discharging endospores into the external environment. Variably sized islands of glandular epithelium were present within deep tissue, and cartilage formed the deep surgical margin. Sporangia were noted within 1 mm of the lateral surgical margins. Based on the characteristic histological appearance, laryngeal rhinosporidiosis was diagnosed. Although considered unlikely, due to the similarity of mature stages, coccidioidomycosis was a potential differential diagnosis.
To definitively confirm the causative agent, polymerase chain reaction (PCR) was performed. DNA was extracted from patient formalin-fixed tissue, as well as formalin-fixed normal equine larynx (negative control), by deparaffinization using xylene and by digestion using a lysis buffer containing 100 mM NaCl, 500 mM Tris, and 10% sodium dodecyl sulfate. Freeze-thaw techniques were used to break apart the fungal wall and expose the DNA. Proteinase K (5 µl of 10 mg/ml stock solution) was added, the samples were heated overnight at 56°C, and DNA was extracted with phenol-chloroform. Pellets were resuspended in 100 µl of Tris-EDTA buffer. To confirm that amplifiable DNA was present in both the patient and control samples, PCR amplification for the housekeeping beta-actin gene (Table 1) was performed, producing bands of expected size (247 bp) in each sample. Polymerase chain reaction amplification using Rhinosporidium seeberi-specific primers to the 18S ribosomal RNA (rRNA) gene sequence (rhino-fw and rhinorev) a was performed in a 50-µl PCR reaction (Table 1 ). 6 The PCR assay was optimized using a final concentration of 2 mM MgCl 2 and 1.25 units of Taq polymerase at an annealing temperature of 60°C. The control sample was negative, whereas a band of the expected size (377 bp) was produced in the patient sample ( Fig. 3 ). 6, 12 Amplified DNA from the Rhinosporidium-positive patient sample was purified using a commercial kit b and submitted for sequencing at the Plant Biotechnology Institute (Saskatoon, SK) using the rhino-fw and rhino-rev primers specific for 18S rRNA. a Sequence analysis, using Staden Package programs Pregap4 and Gap4, 15 confirmed a 100% sequence identity between the patient sample and GenBank accession numbers AY372365.1 (Rhinosporidium sp. ex Canis familiaris 18S small subunit RNA gene), AF158369.1 (R. seeberi 18S rRNA gene), and AF118851.2 (R. seeberi 18S small subunit rRNA gene) over a 358-bp region of high quality sequence. The nucleotide sequence for the partial 18S rRNA gene of R. seeberi from the current case has been deposited in GenBank (accession no. JQ231220).
Four weeks postoperatively, endoscopy of the nasopharynx was repeated, revealing recurrence of the original lesion with multiple additional nodular masses on the arytenoid, epiglottis, aryepiglottic folds, and oropharynx. Histopathology confirmed the presence of R. seeberi at these additional locations. Eight weeks postoperatively, 6 additional, approximately 2-mm lesions were noted in the oropharynx, and at 16 months postoperatively (March 2011), a 2-3-mm increase in size was noted for one of the lesions on the epiglottis whereas there was no appreciable growth in the other masses.
Although historically controversial, recent phylogenetic analysis has clarified the taxonomic classification of R. seeberi and placed it within class Mesomycetozoa, 8 which was previously named the DRIPs clade, comprising aquatic protistan parasites from which the acronym was derived (genus Dermocystidium, the rosette agent, genera Ichthyophonus and Psorospermium). 6, 8 Although the other members of this clade are fish and amphibian pathogens, 1 rhinosporidiosis has been reported in human beings, dogs, cats, birds, equids, and bovids. 2, 3, 5, 10, 11, 13 Infection is suggested to occur through traumatized epithelium. Based on the association of infection with aquatic habitats, it has been proposed that the natural habitat of R. seeberi is ground water; however, demonstration of the organisms in such environments has not been successful. 1, 10, 16 Rhinosporidium seeberi is endemic in India, Sri Lanka, and Argentina and is reported sporadically in other parts of the world, including the United States and Canada. 4 To the authors' knowledge, rhinosporidiosis, in veterinary species, in Canada has thus far been limited to a single canine case in Ontario. 9 The diagnosis in the current case report was confirmed through the characteristic histopathological appearance, PCR, and DNA sequence analysis. The patient had been imported from an endemic area and was presumably already infected at that time, as there was no known opportunity for exposure since. A similar scenario in the United Kingdom was recently reported, where 4 polo ponies imported from Argentina harbored the disease. 11, 12 The infection was not apparent at the time of importation in any of the abovementioned horses and remained subclinical in 1 of the polo ponies for 10 months. 12 In the current case, the period between last known possible exposure and onset of clinical signs was 28 months, significantly exceeding previous reports. 4, 12, 16 In addition, the minimal changes noted in the oropharyngeal lesions over the last 14 months of the case report further reinforce the ability of this organism to persist subclinically for long periods of time. With increased international travel of human beings and animals, there is increased potential for the introduction of exotic diseases in nonendemic countries, particularly when the subclinical phase is prolonged. Direct transmission has not been reported Table 1 . Polymerase chain reaction and sequencing primers used in the current study.
Primer
Nucleotide sequence (5′-3′)
Beta-actin fw CACACTGTGCCCATCTACGA Beta-actin rev GCAGCTCGTAGCTCTTCTCC Rhino-fw GGCGTGTGCGCTTAACTGTC Rhino-rev TGCTGATAGAGTCATTGAAT with R. seeberi; however, release of sporangia into nonendemic environments creates potential for additional cases or outbreaks.
Rhinosporidium seeberi typically presents as single to multiple polypoid, tumor-like growths of the upper respiratory mucosa, 4 with up to 15% of human cases being ocular in location. 1, 7 Laryngeal infection is occasionally reported in human beings but to the authors' knowledge has only been previously reported once in a veterinary species, specifically a Belgian Warmblood horse. 14 Similar to the current case, lesions were limited to the larynx in the Belgian Warmblood, without further involvement of the upper respiratory tract. 14 Spontaneous regression of lesions has been reported, 10 but this is exceedingly rare. Complete surgical excision, preferably with electrocautery, is the recommended therapeutic approach. 1 The reported rate of recurrence is variable in the literature. In the case reported herein, sporangia extended beyond the polyp stalk, to the surgical margins. Despite local cryotherapy at the time of surgery, recurrence was documented within 4 weeks. In addition to regrowth of the original lesion, multiple additional masses were identified. Dissemination and embedding of endospores from the original lesion, as part of the natural life cycle of the organism, or spillage of endospores during surgical excision, can account for the additional masses. Recurrence was also documented in the Belgian Warmblood report, 14 months after surgical excision, 14 suggesting that extended follow-up times may be necessary in some cases.
Although rhinosporidiosis has been recognized, but poorly understood, since 1900, the current case report describes a documented occurrence in western Canada and an uncommon anatomical location. The extended subclinical phase in this patient reinforces the potential for importation and the necessity to consider exotic diseases in cases where there is any travel history. Resolution of the disease had not been attained at the time of publication, and no further cases had been diagnosed, to the authors' knowledge, in the area.
